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Design of a simple structure bandgap reference with high precision

ZHANG Zewei, SONG Shuxiang , JIANG Pinqun, PANG Zhongqiu

(College of Electronic Engineering, Guangxi Normal University, Guilin Guangxi 541004, China)

Abstract: A practical bandgap reference voltage source is designed with quick start and high
stability. Tt selects 110 nm CMOS(Complementary Metal Oxide Semiconductor) device technology and
simulation software of Cadence. The simulation results indicate that under room temperature, the output
voltage is 1.2 V under 3.3 V power supply; the temperature drift coefficient is 33 ppm/°C  between —40 C
-85 “°C; it takes 0.5 ps to start the circuit; and the power consumption is 0.967 mW; Power Supply
Rejection Ratio(PSRR) reaches —61 dB in the range of low frequency; the layout covers an area of 50 pm x
180 um. Because its simple structure and being easy to be integrated, the circuit can be applied to
DAC(Digital to Analog Converter) with high speed and high precision.
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coefficient; voltage suppression ratio
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Fig.1 Circuit of the band-gap reference
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Tablel Output voltage in different corners

model TT(MOS) FF(MOS) SS(MOS) FS(MOS) SF(MOS)
TT(BIT)/TT(RES) 1.200 2 1.200 4 1.200 0 1.200 1 1.200 3
TT(BIT)/SS(RES) 1.1883 11884 1188 1 1.1882 11883
TT(BIT)/FF(RES) 12179 1218 1 12177 12178 12180
SS(BIT)/TT(RES) 1.202 0 1.199 4 1.201 8 12019 1.202 0
SS(BIT)/SS(RES) 11894 1.188 0 1.189 3 1.189 3 11895
SS(BJT)/FF(RES) 12207 12162 12204 12206 12208
FF(BIT)/TT(RES) 1.199 3 1.199 4 1.199 1 1.199 2 1.199 3
FF(BIT)/SS(RES) 1.1879 1.188 0 11877 11878 1.1879

FF(BIJT)/FF(RES) 1.216 0 1.216 2 1.2158 1.2159 12161
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Table2 Performance comparison with references

parameter this article literature [14] literature [15]
process size/pm 0.110 0.180 0.014
voltage/V 33 3.0 0.8
output voltage/V 1.200 1.157 0.370-0.460
temperature range/C —40-85 —25-125 —20-125
temperature drift coefficient/(ppm/C) 33.0 372 135.6
PSRR/dB 61 65 42
layout area/pm? 50x180 - -
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